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Abstract: 

PURPOSE: To provide a vibration element which can expand a detectable pressure range and operable pressure 
range to a high-pressure side without reducing sensitivity when detecting the pressure of a gas and the distortion 
of an object by applying the micro machine technology. 

CONSTITUTION: The title item is provided with a substrate 1, a lower electrode 3 being provided on the 
substrate 1, an upper electrode 4 which opposes the lower electrode 3 via a space 5 and has a through hole 4a 
and where both edge parts are fixed to the substrate 1, a drive means for vibrating the upper electrode 4, and a 
detection means for detecting the amplitude or frequency of the vibration of the upper electrode 4. This 
configuration relatively reduces the amount of gas which flows inside the space 4 and is given to the vibration 
of the upper electrode 4 and reduces the influence of viscosity of gas for the vibration of the upper electrode 4. 



JAPIO 



© 2005 Japan Patent Information Organization. All rights reserved. 
Dialog® File Number 347 Accession Number 5040477 



http://toolkit.dialog.com/intranet/cgi/present?STYLE=1360084482&PRESENT=DB=^ 1/21/2005 



; 0* \AJOOT) 



09) ttwmtf (jp> 02) & H i)!^ & ^ (a) (lD^as^ra*^ 

#S§¥7 - 333077 

(43)&HB ¥^7^(1995)12^220 

(5i)inta. s ®m*m frmmwm^ fi 

G01L 1/10 Z 
9/00 C 



^E»* »*«G5SC14 OL (£: 10 M) 



(21)ffig#ff 


&K¥6- 128846 


(71)£HB!A 


000005223 










(22)ffiKB 


¥j£6*f(1994)6mOB 




1 Uft/I 1*5** SK-h/>EB * 1015Sffl 






(72)389I# 










W^ilimillttTfr+lSKi^BB^lOlSm 














(74)ttSA 





(54) i&ma&m m®$^ mmm^mm^^Rxmm^osm^m 



(57) 



[gift] 




5. (b) 



(2) 



3 3 3 0 7 7 



Bu iE±5&S« £ Sib £ * 5 lgi!)^J£ £ . 
[flt*g3] SulSJigpmill-fcltSHulEffiiTLroieM 

m<ommm? 0 20 

[ »** 7 ] fl(re£lii#gkf4fltM£T8lJ«S £ SufE-tgB 

asm k --&<r> m m x-mwi-r 5 mm & epan-r 5 #® -ea> 
•9, HtrtE«im#^:i4BtrfSTg6a®t*frfE-hge«sw^it 

[it#3S9] ttlEa*«7(rS«roSibSf^trfflv\ 

[■ft** 1 0 ] huIEsS*^ 7 i^lE«<oS»)*^^ffi 
l/\ l»E«Kl#SJi±9— 3e«>H)P!-e«»-*-5«£ES:lW 

[flt*qi l l ] WiaB»#a^ J: 



aiu Wffits*^pjMias«*vM4Wia*«!65Kfi$ix 

[|»#JSl4] S«±I^T»«*Sr**-r*xai:, 
Si. 

MfE Jbgpmfii £ co m K 2s nt £• ^-r SlStftt^r 

[000 1] 

[0002] 

[00 0 3] Hi 2 14, ^CD4 5 fcJESSlb^tfJJBfaaS: 
J^ffl UfcS»^ro«jgSr^i-„ IH 12 (a) (4_tS 
I, 112 (b) J4PJEI (a) <DA-AmX'WWiVtcWT 

ffiiar-fe-s., ig2 iii:fj^fc«sii2 2<omm 

S&ftmZft. t©T«iSS2 3 0±*l: 
T»««2 3(c^[p]LT, #tt**-*-5±»«S2 4^ 
ffMJiltl^. -hSCm®2 414*8^1 0 0 y m, g$ 
»250i<m, I^UmJtU Ta5«ffi2 3£± 
SCSiffi 24i V>mz.tM3 1 /z mCO^Rt 2 5 ^Jg^^tLT 

*7t, ±gpm«§2 4<Dmm^tiimm2 2\zm& 

[0 0 0 4] r<7>«t5^«»^T-f4, T&nm2 3k 

nmm2 3tmxf±^m.m2 4\zmtez>m&<DW.m'>m 




ifUS I ;fj K <fc 5 ± 9 , ±S^S 241: litems I 

2 4 (75si!)Sp 2 4b frmwi-r Zo 

[0 0 0 5] Sfc, gt&SB2 4bli, ^:<Dg^. Mfi, 
»«r#U Ttt*C2 3 t±gcmS2 4 KBHlDi-SmEE 

2 4 b Sr#t©@iSjft-C*S$ *5 C i: «s-e§ 5. H 

±gEmH2 4li»A^5f^/4 5 ^{kLTSibgB2 4 b 
OSlTfi»4««ftt5i:, ffltt» 2 4 b ©#«Rffitt:* 

[ooo6] bfc*5oT, mzmmn 2 4 b ©JUg-'S'S 
•bJ3S**r#»5r fcicior, SK)^ 2 4 b tDSfb^c 

t5C b&XZZ. tibZ.lt. m 1 2 {z^-f-X o tiUWi 

[0007] bp*,, 112 commm^-xit.. T&nm 2 

3 bM®&2 4 b bm<D£®L2 5(Dm£)SmW)&2 4 b 
Wi|iIi:Jt^-C^(C/h$V^T\ Hi 2dSif^i^ 
*«t»Kilia»*b-Cv>5»a\ SW)SP2 4 b^mtiRo 

eOjg&liffifcT*:^ < 9 , iS»£i$ 2 4b tf>S»rc>$s*I 

[0 0 0 8] 2S*/j:ifO*#:«Otttt*tt, *©Sl#a>» 

*^**5I IfciSot, gftSP2 4b<£> 
fi»©«»*»J3S*:«:*ai U cixfe 2 4 b 

[00091 02 (b) It 112 izm bfcSlSj^^O 
fistbg|$2 4 b©«»lB«i:«*«>BE*i:©B8«S:*-f-«f 
14Eir**>5„ rcD^HH^^T, SEWi^^Sb^ 2 4 b 

gtwa^s&SB 2 4 b<Dmm<o&m.<oi±.ti : km 

1% w<o«H4I2J:>J, ±SB®S 2 4 <7>MK>gB 2 4 b com to 
H^P0ia<r-0^^5o P Oli^cMJEJ; t) fcffiv 

[ooio] ii2 ©siif^jfrffl b/cgiiwaij 
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2 4 bcog*sfc5v>fig«i^a£grd>ibJfca6, ^rroSi^w 
»>bS«2 iasH*$ixfc«*roffi«:«m-r5. 
[0 0 1 1 ] 

tea < b mmo&m&ftmKtz 5 a> ^ tzi*MW)&±-£ 
[0012] *:<DtLisb, mwsm^-^mtktammb in 

M&frt-ittem&ftmizvterttitftetite^tzib, 

<5<> 

[0 0 13] 

[«SSr^*i-Sfc«>K)#S] _klE$Ugli, SBUc, S 

titz, nmn&m-t%±&mMb, mm±$i>wMZMW} 
zitzmm^mb. mz±&®m<nmwi<ommt.tn*m 
m&z&im-tziktii^&b zm-tz-b zi&wib-rzm 

z>zb&&mb-fzm i co^iz^mcommm^-izx-o 
xmi&zii, m3iz. mm±&nMiz&rtzm&*mn 

&mkbi-zmie>ftw\zmm<DMmm*\c£^xmi& 

oTSfiK^ix, ms\z x msjBm^&bmB»m^st\z 
z<onmm3tm®to#m&ziiz z. t &mkt -tz>m 1 
v&mizfRigLnmwim+izx^xmtfLZti. meiz, m 

am^ira ic -^co^ m x-^wi-r z> ms. z ma-r 5 fir- 
*> 9 . m&mm^&tem&Tnnmb m&±$mmmz 
m.mmm zmovx mmmm izxznmzwuti-rz^m 
x*hzz.b&<&®.b-tz>m6Gomw\zm®.<Dmmm*i l z 
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&mftWi\z UmWBJL»««©«l!lOlB«XH:«**«r 

£oXmj&£tl. StflOfc:, S7 0^B^(-f2«£Dgli)^ 
K^Ottffl^jfeKiora^StL, ISl Id, BulSfg 

OJIHOftftOE*)***)^:: i:*rW»i:i-«£E**HJ 
10 0 14] 

-Tztkm^mimrtbixx^z. 
[0015] mw)^wcti,x. wz.t£. mw.mb±.& 

m^i>zt\zx<o. mmmn-rz>bTt$w.mb±uw.m 

<Dmz»n5\M>*£.KZbbi>^ *<D&W.5\t)b*:ti so 



6 

izfc cfc±««tt©#tt£tfj b iz x <>x±.&nmi>mm 
■tz>o z.<Db%. ±&nmizi-inmn&wm&ft,x\,^z> 
tz#>, &mz&>z%imt-knmm(oMW)(o#>'7 f 'yFmz 

So 

10 0 16] tSoT, ^l®F»9Sr«l*|pUCgSJx-CJig6mffi 

sijRS-rartfrit), *^±as««o«sr*< 
fs&$>X'hmwi%*&mtfF-tz>x.5izti:z<Dx. mi±m 

[0 0 18] It, Jiffl«S©J|ii5L<0?B«4r, P3», 

xnmii&mffiirz,m.ffi<D&in.zi&< u it, 

[0 0 19] fifo-C, ^ i t <fcoTfc 

fc 5> **L5ftfl:rotttt©«SiS»ftS:*S— fb"f 5 b b <t> 

Ki—fb-rsr rixtit). _ha5m@oSib 

^J*5I <k#T-#5 0 *7h, ^^roigBj^o 

(f) Sr*UJLrv^5. &oT, |g»lc:J:0*^i-5» 

[0020] Mtc. *MStU£<rt), mtSfjgo 
tsriiao, fift-ra±am«i4:T»««iiB»caEix 

S«JWSi|®XttJ5SEifc (f) OtftUiSr^L-rfttffi-^Si* 

[0021] ^fc. &m,mi£<omu<D&.nm^. rscm 

S t ±»««IH]«3l>«SI tHz X 5 ±g|5m^roSSb<73J5& 
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Htt«^±i:*5*:«>. m^mw)bm^mmmzm& 

5 w b *s T-Tffi-CfcS. 
[0022] Mid, *H^roSib^<DiSit^&(c:io^ 

[0 0 2 3] 

(l) ^K<O^l<DHl®0!ltr#5«l()SI^-Sr*iJfflLfc 20 
Bid. *»M©JBi«>*J6ffi»c«5fitts(e^ro«itS: 

f L, 11 (a) fi_hEll, Hi (b) (4(1 1 (a) <D 
B - B%kX-®m Lfc»r®ll|-C-fc5o 
[0 0 2 4] S^y l±fcl, J¥£>& 

6 0 0 nmCDgtffcv'iJ 3>i2 b i: , J?$i^l 0 0 nra 

nmt'y]) =^S2 a k*>ht£Z> 2m<nmmm2frBf$, 

«3CO±^(dT§15«1S3(C*j-[P]L-r, ti (W) , i¥£ so 

[0 0 2 5] _hg&m^4ii. Hi (a) (d^L/ciS 
IC, *I (W) ItllOOdm, J?3 (h) $!ll(im©!J# 

(d) ©2K5&^LTT*5*ffi3i*frfclL.-C^*. * 
3S»)g|54 a ir&3„ 

[0 0 2 6] Z(Dmm&4 afctt, BIS a ©RJI^CDjf 40 

mn4 b &±.&nm4<o&ttfa\zm^mm b 

rtt£^£l[z.m®>&4 a<K>mZ (d) coi/2J;9*:# 

js-t 5 ji^fcro^ffimffi^TSBm® 3 1 ±sb®h 4 icep 

flD-rai:, T»«i3i:±«|J««4lBll^tS#«5l* 
KJ:5fitti:. *0>»«5l*©fi«if::j£Xfc-k««tt4 



[0027] ±»«ffifcfiibi::.fc0*£Lfc 
r<E>JgISSP4 arogibte, Hi 2(c§jigLT 

^5lCS>5St(!f:ASS»«S4 aOiBI:J:oTg 

So 

[0 0 2 8] LA»U EIHC^LfcSf!)3(l J f-©gibgP4 
a (CJ4Sil7L4 b&Wtrtt>1nX^5tl#>. 5 Id ifc 5 

?L4 b£:frLT£&5ri»S>i&ttJ£;J'i5. S£ot\ £IS£5 

Oife14^W^{g;T-r5o i<ofc*. g»g|S4 aOSKl 
#IS»&Stt5J:3fc*5*te©ftJEH:» S8iSl54a(c 
Kii?L4 btf^v 9 fcSKftSi fcfcfc:. ±g)5« 

&4£J:SjgKrig£ L"C©»f^H:H^SSV%ftffifc*iV^T 
t^T«6»w*5. Jt»?L 4 bfc>*# 

PSi-5r.i(dit9, *»::Jt:lflS«ffi4 L-fc^# 
£*fc9, ±»««4©«|««j/j:#tt J ^#i^i-*««ffi 

fd^a^-rSo ) ©®TSrBSlt-rS^i:y4ST-#5„ 
[0 0 2 9] 112 (a) (4, ^ <DMSt>U4 a (OSg*gi^; 

V^T, ^W(4Sitt)g|54 a (DM<m, «ttttS»)Si5 4 a 

ft3fe<Oli»*^«)BE^jfcfi«»B8«4:*UfcH2 (b) 

iS<^or*j»3, tti\zb hte-oxtkmmfi-mifeAo b 
ti; z>mt>& i. xfmii&&±irz>mt>^-m<ti:'2x^z>o 

fftLt^*), z.<ommn**m^x*m&M'&<D%w 

[0 0 3 0] *HJS{5lJ{^5Sib^^-«©Sl!jSP4 a ©I 

SrEl3(c^-r o H3(d^-r«}:9ld. -^O^S^ttttlH 3 
(a) fC^-rn^£H3 (b) fc*-ttE#7BasaS*£fc 
; etL?>?rm^fc'-y:fc|g|3 (c) ~ (e) 

V^Tiil^aT-^LfcS^/iJ, SttSi5WJ¥^ W 1 / 2 «t 9 
[00 3 1] S^c. Sib^<oSii7LwiEfil4$*^^^ 
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ii3LtrBS»tfcSibgB©SiJ^(D#ttAS{£T-r53t«>, Sii 

5^|S]lC&oTSM$ft3wi2S#;£LV\, 13 4 (a) 
~14 (d) iz^ti^tifjk-f £ teT-tf, ^JfHK, 

[0 0 3 2] rco<t9l-, ai'H4*t.fc-frTEM-r-5r 
[0 0 3 3] «±R91 Lfc«ib*^©«ifefrifcl=: 

OV^TiftK-TS. 115(a), (b) . B6 (a) , 

(b) ^^ixmrnm^mm^m^jim^^-r. 

15 (a) RXfme (a) I2±ffil, HI 5 (b) &tfl 
6 (b) te^tl^tim 5 (a) OC-C»M0 6 
(a) cDD-D^T-^IKrLfc®fSlllT*fc-5„ 15 
(a) -^!J3y(OS^i$l«4]6 0 0 20 

nmtDmtisV =■ VJl 2 a £#*J 10 0 nm(73tft->!) => 
>12 b t^«LT2@^il2 mt 

[0 0 3 4] ftl^r. ^{kv'y ^>12 b_h(-^fl:^j4 
0 0 nm^jgiUv-y =« VBISr^Lfd^ 

m-tz* #:^x\ 16 (a) m&mum 30 

5„ fc*3, zw±sfpafii4<D«-j|6i-t Ltii, #M^ B ->y 

[0 0 3 5] ±mWSi 4 ~y?"&. 7v&.t£E 

<D^ y *s?mc ± 9 > mm&ikn e triM l, 40 

fc«ttiMbK6 KffffitiOT, «tt&{UBS6 Srl&ir-r 

Ltitt^kl6^iiJti5i:, -ha$«IS4H:T»« 
« 3 t «m LfctttB-CEK £ *K HI^Lfci: 

[0 0 3 6] ftfc, *«W«>fi»*^-Sr*iJffl Lr«ffiSr 

a'js-r^fc*w«^-[H]8S(cov>Tift0^-r2)o 1 7-19 

SlSSS^Sr^-r,, 17 (a), 138 (a), 19 so 
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(a) tt£lbXT-(r^$ftfctt?|a]B0*EBttttttJ£ 
Sr^-TT'n -^l, @7 (b) , Hl8 (b) , 19 

(b) li-e(D«^lEl8S<O*ft:6*|/ilHlK0y-eS>-5o 

[0 0 3 7] *i\ 17 (a) , (b) (4. K*£!3B£ 
[US§^*i-» C<D«-g-{dtt. 17 (a) ir^-f <fc 

Lr^ffi-T?) 4>©T*fe-5„ HI 7 (b) <7>[eJK0»lt-*5V-> 
"C, INV1, INV2IWy^-?^$L, TFGI3 

[0038) 18 (a) , (b) ft, /' — 7"SB8«III1& 

is ( a ) \zfjk-t£?iz^ &mm?-<DTnn,m 

l:±D WWilUroRIMifc**, ±*B««0>lR««:3|ttti-*- 
5„ JWfrttfcii. I -vaE»[@|BS^J:5«ailHlKi:*W 

»[iJK*»p>«**ix5. 18 (b) roialSgWcifc^r, 

Rl, R2, R3, R4, Rf lfei^R f 2 lijg£t£r 
CliC2li^yfyt^L 1 OPUOP2 

[0039] 19 (a), (b) f±» ^<H$ffll§IK£^ 
■to 18 (a) ic^bfc^tl^«(d, ^igmss<oTgpm 

®£2oi£i-}\ ^tvjrtizmmvx. ±$$mm%:mM£ 
ttxDmmm^^^tim^.LxmB.vx^^o :®s 

tUIfiliSg^o I -v*JftHI(SI= J: or T»««tJiWtl« 

5. 19 (b) (DdlSgWciSl^r. Rl. R2, R3, 
R4, Ri, R f lioiU'R f 2!4}£fet^L, Clt 
C 2tt=i V^>-y-^^L, OPU OP2*3J;t50P3 

[0 0 4 0] rcDi^f-, 1 7 ~1 9 JC^ Lfc#figcr>® 

^[Hliglcior. «ib*^-o±»««SrlRi!iS*-c-to 

rt^r#5. *7t, J:I5^>1 7 ~1 9 O-^iX^tDm 

^ : •Ie]K^cio^^r > jinmm&Mm&itztzibicT&mm 
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jg&is (2 f ) ssE^ffi©sai-± 
[00411 m 1 0 £ii±sftp^ LtLmmm^&mm u 

~ (DTSCmS 3 ±l;i£|S$ 5 LT*KSli-5±gBSH 4 
tfl&f&ZixX^Z. ±a5mH4(4Mii7L4 a I:tt5 0 

[0 0 4 2] i 17*^L19 £Mg 
LTlftBJI Lfc^f&lelgg t ttttilel|g£> & 4 3 *f- lelKSP 7 

(4< giSfravyayifii (mi) ttA-i&is.-r 

<D^f!)^gl5^i:m^(H]SSS5 7(i^8^JtR^$ttT*5 20 

[0 0 4 3] LfcaSoT, ?^?D7->yg||;J;oT 
g»|g^i:fl;^[HlK^7 t*r— ##jK#fiScLT/hMflS 
$^fc/±^ati$IB(cjoV^T, ±95«®4frK»t5jttfc 
Hii?L4a»w±!9 % mmi-^tfttflEWEE^rottHSrW* 

ffiSr^Wi-5r tdSt?#S= 30 

(2) *&w<Dm2<Dmmmt l z.mz>MW!)m*$:mmi,ti 
[0044] nitt, fcstfttu»it©*j?fc«: 

1S4^MSJITV^ 0 ±Sl5m^4(4S:ii7L4 a 

SrJgj*Ufc3 0 0 (imSftro)¥$<9->y =» Vfc 
1 lrotfjjfei-, Sfiffii 1 aA5^(tibnT*5i9. rcD* 
Si l/$ s £fESBl 1 aOP5«©»»fcJ:o-C. S£$iJ5£ 
■f3tt>5e£«>ifcSlJ£f£l StcH^^ttTVS^T'fcS. 
[0045] ;oi3 fcflWtfc: i 9 , ttan^ft: 1 3 aw 

«aiJ5t#i 3©Wlci-5tIffil 1©$IH 
Si 1 a©W«©»»^HlE, F tl^DM^[R]fC§|o so 
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mbtlZ* ^?iSi51 1 aOlOifil 1SB5> 

li*<^^ixrv^C0T% Ml l<75^PSi5 1 1 a CD 

ffi«ttW£G)t-*fil-i£tfe>iV Ifil i£f&fU0Ei 2 
Sr^-LT@^SixfcJi«BSffi4ro^gJ5t5cPPE. Ft 
^U.P5*|pJl-tfcJf "btt^o ±SBmffi4W^SP*Si^*-|pj 
(ciEJf e>Jx5t, ±S|Mt«4 0>SHKl»4 b©«Wj#*S 

[0 04 6] 4*3, ±iScD*Jfe0tJT-|i, ffiSJjgft: 1 3 CD 
[0 0 4 7] 

&&> z> v Miji ss^-sr^ m-r & m^m. *n n x ^ 5 „ 

[0 0 4 8] IfciioT, iifgt;,); 9±gPSffi#S 

[0 0 4 9] ^oT. rroj;5 4Sft^S:5tJEo#tb 
»J:9<>il5t^«JESr*m-f*wi:*^m*5. 

15. 

[0050] jEtw, *Km<ommm*<o&im3jmc£ti 

T±a5m^<D^lbOS(SXttJl^m (f) «r^fflbTV> 

g»m«lc7)S®)wStax(iil!ffiifc (f) roittiJ&^Lt^ 
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[oo5i] sic, ±um&(o&m3\tnc£.2>mmm8i 

[0 0 5 2] Mid, MlttKSr^y^-v^-t-SBRI^ is- 10 
[[Hffiroffi*^^] 

[11] ^WroJBiOSKlteW^ffiSlRft^iDflljfiS: 
^l-spffilRtfKrSlT-fcSo 

OS* t mmnmrn^iz t (DMm&w-rm&m-efo 
[13] *&w<nmmmicGikzmmm*<D±nnmic& 

[11 5] ^WroHitWJcffiSiBiliffT-oKJS^&ro— 

[17] ^^©safiw^ffisfiibsR^srKif^s-e-sfc. 
tfl$i^iSi»l-c-fe3 0 
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[is] &5£mnmm&nc&z>mmm*&mit£itz>tz 
[19] &mm<onmm\z&z>mmm*$:W>VE£itz>it 
[no] *&m<Dmi<ommmizmz>m®>m : ?-&fflRi 

[11 l] **WWM2<D^JS0iHc«5S»l^Sr*iJffl 

[112] ffi*«^«5fitb*^-©«it«r*-r¥a5HX 
OWBl-Cfc*. 

Is 11, 2 1 StS, 
2 , 12, 22 l&RR. 
2 a g-fkivy =»:vg, 
2 b SHt-Vy =>Jf , 

3.23 Tspms*. 

4.24 JigpmUs 
4a, 24a SlbSB, 

5.25 mm.. 
6 weaMuR, 

8 ^s, 

i o asH\ 

11a ^PgP, 

i 3 wimmvfi. 



[11] [12] [17] 

(a) fiH (o) (o) 
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